The anterior pituitary is the known source of two or three hormones whose separation and identification have not yet been accomplished in a completely satisfactory manner. Hormones from this gland have already been rather definitely associated with several different reactions or processes in the organism. Another wholly distinct reaction of an anterior pituitary hormone is described here.
OSCAR
RIDDLE AND PELA FAY BRAUCHER laboratory during recent years have shown definitely that several other substances and hormones-insulin, adrenalin, f olliculin, desiccated thyroid and thymus-do not produce a similar growth and functional response in these crop-glands.
The tests recorded in this paper were All the birds were killed for examination at about 75 days after hatching, with exception of two extremely young doves killed 2 and 3 weeks after hatching.
This made it certain that none of these birds could normally show a development and functioning of the crop-glandssince this occurs only after sexual maturity, and then only at the end of a period spent in the incubation of eggs.
Of the 29 birds treated with an extract which contains the necessary principle all showed a clear response in the crop-glands; 16 of these were males, 13 were females.
Other birds, totaling 27 of those of table 1, received other extracts which in no case elicited a crop-gland response. In addition 33 control birds which had been given blank-injections were used; none of these showed any trace of crop response.
The normal weight of the resting dove mucosa-the portion that responds to pituitary stimulus-is about 120 mgm.; the same fully functional gland, including part of the secretion on its surface, has a weight of about 1.800 grams.
The commercial extract of Lang is dissolved in glycerin, and the control birds for this particular series of tests were injected with glycerin only. It is of course unfortunate that we can not know the details of the procedure used in the preparation of this extract.
From previous and present experience and other opportunities we are certain, however, that this extract is prepared from fresh bovine anterior pituitaries, and that it contains the gonad stimulating hormone in very large amounts; also, that it is highly irritating to bird tissues when given subcutaneously or intramuscularly;
it was used here intraperitoneally only. The "growth" (from anterior lobe of cattle), "sex maturity"
(from whole pituitary of sheep) and "luteinizing"
(from pregnant urine) hormones were prepared for us by the Research Laboratories of Parke, Davis and Company. The method used in preparing the growth principle is essentially that of Putnam, Tee1 and Benedict (1928, 1929) , slightly modified by Bugbee, Simond and Grimes (1931) .
The sex principle was also an alkaline extract obtained by methods described by Bugbee, Simond and Grimes, and rather similar to those employed by Evans and Simpson (1928) and others for the extraction of the growth hormone.
It is probable that the growth hormone extracts used by us were contaminated with more or less of the maturity principle, and vice versa. One preparation (O9472lA) of the growth hormone was a weak stimulator of growth, another (094698) gave better growth; the weaker preparation nevertheless gave evidence of stimulation of the sex glands.
After heating for 13 hours at 99OC. (known to destroy the growth principle) the preparation 094698 no longer had any power to stimulate the crop-glands; this was shown in 4 birds, each of which received 1.0 cc. daily during 5 days.
The maturity hormone extracts markedly stimulated gonad development. The luteinizing hormone (definitely standardized, see table) produced luteinieation in bird ovaries but was wholly without e$ect as a stimulator of development in the crop-gland. This is a really important fact; for, even if it should be proved that this hormone has its origin in the anterior pituitary, it is nevertheless clearly and entirely distinct from the one which evokes growth in the crop-glands.
Furthermore, this luteinidng hormone, in contrast to the growth and maturity hormones, produced no gonad or oviducal growth whatever; indeed it gave some evidence of reducing the size of these glands.
Data supporting these several statements concerning effects of these several hormones on various organ weights will be presented soon by Riddle and Polhemus (1931) .
The two antuitrin samples tested by us were fresh preparations, which were curiously but definitely without effect on the crop-glands. The tests made with the two active principles of the posterior pituitary-pitocin (alpha-hypophamine) and pitressin (beta-hypophamine)-proved entirely negative.
This result with these two highly purified and standardized preparations clearly demonstrates that no contamination by these posterior lobe hormones can account for the results obtained with the anterior lobe extracts.
All extracts (except Lang's) were injected into the pectoral muscles.
The difference in histological appearance of the normal and treated crop-gland areas is shown by the various microphotographs-all made with the same magnification.
The earlier stages of response in the treated glands ( fig. 4; compare fig. 3 ) is characterized by a rapid proliferation of the cells of the mucosa, and by the formation of numerous primary and secondary foldings in the mucosa.
These new cells stain deeply (hematoxylin-eosin) with hematoxylin, while those of the resting mucosa fix only slight amounts of the stain.
In Later injected during 7 days with growth hormone; from fourth to seventh day also with sexmaturity hormone.
Only the region (on both sides) indicated by the arrow, a, has undergone enlargement. These cheesy masses are entirely washed away and lost from tissues prepared for microscopic study, and largely so from glands prepared merely for weighing on a balance. The general appearance of the two fully functional glands, minus nearly all of these cellular masses, may be seen in situ, about one-half natural size, in ngure 5.
It must be understood that only a fraction of the total inner area of the crop t)akes any part in the response to this hormone; this response, exactly like that which appears normally at the end of the incubation period in pigeons (Teichmann, 1889; Dulzetto, 1928) , is confined to two dorsal or dorso-lateral areas, each of about 3 or 4 sq. cm. in a dove.
The beginning of the growth response is plainly visible, even macroscopically, only 48 hours after a first injection; after 4 to 5 days this responsive mucosa has changed from a paper-thinness to a bulky functioning mass. Our data suggest that long-continued light dosage almost certainly fails, and such heavier dosage probably fails, to maintain this high state of activity during many weeks or months.
Possibly the mucosa of this area thus becomes temporarily exhausted, but this aspect of the subject requires further study.
It is to be noted further that this response of the crop-gland has been obtained in nestling doves-dosed from one week after hatching to the end of the second week.
One such small fledgling, still receiving "pigeonmilk" from its parents, had its own glands fully activated to the production of its own "pigeon-milk"-and so far as this gland was concerned this infantile dove was fully prepared for the parental act of feeding young.
Another fledgling bird, at the end of its third week in life, was sacrificed and proved also to have fully functioning crop-glands.
Palpation of the crop areas of three additional young, similarly treated between the beginning and the end of their second week, has assured us that these birds also then had much enlarged crop-glands.
These three birds were not killed for visual examination but were continued in another study. The growth hormone (proved to contain also the maturity principle) was used exclusively in these tests on very young squabs.
We have tested the possibility that the anterior pituitary substance responsible for this growth response of the crop-gland may exercise its effects through the nerves of the crop.
In two ring doves, at 70 days after hatching, we cut the nerve supply to the left crop-gland, leaving intact the nerves to the right side of the crop. This procedure was necessary because a, the nerve supply (N. recurrens) is most easily and surely severed by vagotomy at a higher level, where the N. esophagus (possibly anastomosing with N. recurrens near the crop, Ihnen, 1928) may also be found and cut; and b, the crop is thus not completely immobilized and the animal can be kept in suitable living condition. Any because of the shrinkage of the whole of the left crop region due to lack of innervation and interference with its blood supply.
The response of this area to the effective anterior lobe hormone is not mediated by the nerves.
DISCUSSION. In view of other facts now known the tests described here make it quite clear that the response of the crop-gland of the pigeon is initiated by an anterior pituitary substance; also, that the luteinizing principle from pregnant urine wholly lacks this activating principle.
Our data further provide the most cogent evidence that this luteinizing hormone also wholly lacks the power to stimulate gonad growth in doves and pigeons, and that the luteinizing and sex maturity principles are probably wholly distinct.
Much of this evidence can be given only through a full presentation of gonad and other organ weights, and this will be done in another communication.
It is of course not certain that the hormone obtained from pregnant urine is of pituitary origin.
It is also obvious that we do not now know whether this response of the crop is under the control of the growth, the sex maturity, or of a third and wholly unrecognized principle of the anterior pituitary. Every effective crop stimulant used by us has shown also gonad-stimulating properties.
One preparation of the growth principle was perhaps weak in both growth and gonad-stimulating power, but still effective in evoking a crop-gland response. If this crop response is a specific response to the growth hormone it is the quickest and easiest method yet found for detecting this hormone. If this is only another action of the sex maturity hormone it is very singular that this crop area does not respond in females at the same time as does the ovary (i.e., just preceding ovulation), but at about two weeks later; and then only if brooding behavior has been continuously observed.
It would be still more singular if the pituitary prepared a special hormone for the accommodation of those very few families of birds which secrete "crop-milk" and feed their young by regurgitation.
Among the hitherto observed responses to anterior pituitary hormones that of the mammary glands probably more nearly simulates the crop OSCAR RIDDLE AND PELA FAY BRAUCHER response. The mammary and crop areas are of course not homologous structures, and perform merely analogous functions, but both represent a, phases of reproduction which are consequent to ovulation; and b, both responses occur only after a considerable interim following ovulation, and c, near to the time of a new phase in the alimentation of the young. Within the last three years several observers have found that an anterior pituitary hormone is concerned in lactation, but there is as yet no agreement on the question whether a corpus luteum or other ovarian factor is also involved in this mammary stimulation.
If mammary and crop are stimulated by the same hormone, the present data demonstrate that corpus or other ovarian factors are not involved since the response is as immediate and complete in males as in females.
It should be added that in the practical use of the crop-gland for standardization or other tests it would be possible to use non-brooding doves or pigeons of any age and sex. Moreover, in the case of birds aged more than one month the animal need not be killed for examination; it would suffice to open the crop on its ventral surface, empty it, inspect the gland, and repair the crop-wall and skin with a few sutures.
CONCLUSIONS
Two dorso-lateral areas of the crop (ingluvies) of doves and pigeons normally undergo an extreme enlargement at the end of the brooding period and then secrete the "crop-milk" which is fed to the young. This complete glandular enlargement and functioning can invariably be induced in very immature and other non-brooding birds of both sexes by suitable extracts of the anterior pituitary and by such extracts only.
This growth response in the crop-gland area occurs after previous section of its nerve supplv and is therefore not regulated or conditioned by the nerves.
All of the several effective extracts used were known to contain the sex maturity hormone in greater or less amounts; all may also have contained small amounts of the growth principle; all caused growth in the gonad and enlargement of thyroid and liver.
The effective crop-gland stimulant is destroyed by heat.
The "luteinizing" hormone, as obtained from pregnant urine, is entirely ineffective in eliciting this response in the crop-gland.
This result, together with no effects or possibly with adverse effects on gonad growth (to be more fully considered elsewhere) makes it quite improbable that the luteinizing and maturity hormones are identical or even closely related substances.
It is not now known whether the principle activating the crop-gland is the growth, the sex maturity, or a third and now unknown anterior pituitary hormone.
Certain aspects of this problem are discussed. If this response of this special part of the crop mucosa of the pigeon is a specific response to the grow th hormone, it provides the easiest and quickest known method of testing and standardizing that hormone. A clear macroscopic result is obtained in 72 hours, and active "milk" secretion occurs on the fourth or fifth day. 
